Specific absence of the alpha 1 subunit of the dihydropyridine receptor in mice with muscular dysgenesis.
Muscular dysgenesis is a lethal mutation in mice that results in a complete absence of skeletal muscle contraction due to the failure of depolarization of the transverse tubular membrane to trigger calcium release from the sarcoplasmic reticulum. In order to determine whether the defect in muscular dysgenesis leads to a specific loss of one of the components of excitation-contraction coupling or to a generalized loss of all components of excitation-contraction coupling, we have analyzed skeletal muscle from control and dysgenic mice for the sarcoplasmic reticulum and transverse tubular proteins which are believe to function in excitation-contraction coupling. We report that the proteins involved in sarcoplasmic reticulum calcium transport, storage, and release [Ca2+ + Mg2+)-ATPase, calsequestrin, and calcium release channel) are present in dysgenic muscle. Also present in dysgenic muscle is the 175/150-kDa glycoprotein subunit (alpha 2) of the dihydropyridine receptor. However, the 170-kDa dihydropyridine binding subunit (alpha 1) of the dihydropyridine receptor is absent in dysgenic muscle. These results suggest that the specific absence of the alpha 1 subunit of the dihydropyridine receptor is responsible for the defects in muscular dysgenesis and that the alpha 1 subunit of the dihydropyridine receptor is essential for excitation-contraction coupling in skeletal muscle.